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DETAILED ACTION 



1. This office action is in response to application 10/784,356 filed on February 23, 
2004. 

2. Claims 1 - 40 have been submitted for examination. 

3. Claims 1-40 have been examined. 



Specification 

4. The disclosure is objected to because of the following informalities: 

a. In lines 1 - 10 of page 1 of the specification, the applicant incorporates the 
same foreign patent application twice, for which the current application is also 
claiming priority from. The preferred method of stating this is as follows, there is 
no need of stating it twice: 

"The present invention is related to and claims priority from Japanese 
Patent Application No. 2003-316183, filed on September 9, 2003, which is 
hereby incorporated by reference." 
Appropriate correction is required. 

Claim Objections 

5. Claims 4, and 29 - 40 are objected to because of the following informalities: 

b. Regarding claims 4 and 34, line 4 of each claim contains the phrase 
"update umber." That phrase should read, "update number." 
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c. Regarding claim 29, in lines 6 and 9, the phrase, "controls to stop wiring 
data," is used. It appears as if the applicant intended to say, "controls to stop 
writing data." It is the examiner's interpretation that by wiring, the applicant 
means writing. 

d. Regarding claim 35, the dependent claim fails to refer to a preceding claim 
and refers to itself in error. It is the duty of the examiner to assume the broadest 
reasonable interpretation of the claims. Therefore the examiner assumes the 
applicant intended claim 35 to refer to claim 34. 

e. Claims 30 - 33 and 36 - 40 are objected to because of their dependency. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1 - 8, 10 - 18, and 28, 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakano et al., U.S. Patent Application Publication No. 2003/0051111 
(hereinafter Nakano) and Wahl et al, U.S. Patent No. 6,324,654 (hereinafter Wahl). 

8. With respect to claim 1, Nakano teaches of a data processing system 
comprising: a first storage system that is connected to a host device and sends and 
receives data to and from the host device (FIG. 5; paragraph 0061; paragraphs 0065 - 
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0066; where the host 1 transmits an instruction (data) to storage sub-system 1 (first 
storage system) and storage sub-system transmits a response back to host 1, showing 
that the storage sub-system 1 can send and receive data with the host 1); 

a second storage system that is connected to the first storage system and 
receives data from the first storage system (FIG. 5; FIG. 1; paragraphs 0065 - 0066; 
paragraphs 0079 where the second storage sub-system exchanges data with the first 
storage sub-system through synchronous transmission showing that they are connected 
to each other and that the second storage sub-system can receive data from the first); 
and 

a third storage system that is connected to the first storage system and receives 
data from the first storage system (FIG. 1; paragraph 0079; where the third data center 
or storage sub-system 3 and the first data center (storage sub-system 1) can exchange 
data through an asynchronous remote copying technique, therefore they are connected 
and the third center can receive data from the first), 

wherein the first storage system includes a first storage area that stores data 
sent from the host device (FIG. 1; FIG. 2; paragraph 0100 - 0104; where data received 
from the host is temporarily stored in the cache and then transferred to the hard disk 
drive (first storage area) located in the storage sub-system 1), and 

the second storage system includes a third storage area that stores data sent 
from the first storage system (FIG. 1; FIG. 2; paragraph 0100 - 0107; paragraph 0078 - 
0080; where the storage sub-system 2 contains a channel adaptor for the exchange of 
data by a host or remote copy destination (first storage system), a cache memory used 
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for temporarily storing the data exchanged, and a hard disk drive (third storage area) 
where the data temporarily stored in the cache is written. The data sent to the hard disk 
drive (third storage area) is from storage sub-system 1 from a synchronous transfer 
operation shown in FIG. 1), and 

the third storage system includes a fifth storage area that stores data read from 
the second storage area (FIG. 1; FIG. 2; paragraph 0100 - 0107; paragraph 0078 - 
0080; where the storage sub-system 3 contains a channel adaptor for the exchange of 
data by a host or remote copy destination (second storage area), a cache memory used 
for temporarily storing the data exchanged, and a hard disk drive (fifth storage area) 
where the data temporarily stored in the cache is written. The data sent to the hard disk 
drive (fifth storage area) is from storage sub-system 1 from an asynchronous transfer 
operation shown in FIG. 1). 

Nakano fails to specifically teach of (1) a second storage area that stores the 
data written in the first storage area and update information relating to the data written 
in the first storage area, (2) a fourth storage area that stores the data written in the third 
storage area and update information relating to the data written in the third storage 
area, (3) update information relating to the data read from the second storage area, (4) 
a sixth storage area that stores data that is generated based on the data written in the 
fifth storage area and the update information relating to the data written in the fifth 
storage area. 

However, Wahl teaches of a second storage area that stores the data written in 
the first storage area and update information relating to the data written in the first 
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storage area (FIG. 1; FIG. 3; column 6, lines 41 - 57; column 7, lines 18-21; column 9, 
lines 12-40; where a writelog device (second storage area) that is a hard drive that is 
associated with each local data device (first storage area) that stores the modified data 
put on the local device (first storage area) and a header related to that data (update 
data)), 

a fourth storage area that stores the data written in the third storage area and 
update information relating to the data written in the third storage area (FIG. 1; FIG. 3; 
column 6, lines 41 - 57; column 7, lines 18-21; column 9, lines 12 - 40; where a 
writelog device (fourth storage area) that is a hard drive that is associated with each 
local data device (third storage area) that stores the modified data put on the local 
device and a header related to that data (update data)), and 

update information relating to the data read from the second storage area (FIG. 
1; FIG. 3; column 6, lines 41 - 57; column 7, lines 18 - 21; column 9, lines 12 - 40; 
where a writelog device (fifth storage area) that is a hard drive stores the modified data 
put on the local device and a header (update data) related to that data), and 

a sixth storage area that stores data that is generated based on the data written 
in the fifth storage area and the update information relating to the data written in the fifth 
storage area (FIG. 1 ; FIG. 3; column 6, lines 41 - 57; column 7, lines 18-21; column 9, 
lines 12-40; the data stored in the sixth storage area is no different then the data 
stored in the fifth area. They are merely copies of each other. It is obvious to one of 
ordinary skill in the art having one set of data on a hard drive to create a copy of that 
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data on another hard drive so that in the event of a failure, the second drive can be 
accessed for the data in place of the first drive (Wahl, column 1 , lines 44 - 50)). 

Nakano and Wahl are analogous arts as they are both in the same field of 
endeavor, remote data backup. It would have been obvious to one of ordinary skill in 
the art having the teachings of Nakano and Wahl at the time of the invention to modify 
the multiple storage sub-systems of Nakano to include the datastar device driver of 
Wahl into each controller within each storage sub-system, set aside a hard drive or hard 
drives inside each of the storage sub-systems of Nakano to store writelog data that is 
associated with the updated data stored in corresponding hard disks, and include the 
processes of reading, and writing them as described in Wahl. The motivation for this 
would have been to ensure that the data stored in the hard drives set aside for data 
(versus hard drives for writelog information) can be brought up to date (by the writelog 
information) in the event to a system crash, Wahl column 3, line 45 - column 4, line 3. 
9. With respect to claim 2, Nakano and Wahl teach of all the limitations of the 
parent claim, as discussed supra. Nakano also teaches of wherein data writing in the 
first storage area in the first storage system is performed synchronously with data 
writing in the third storage area in the second storage system (FIG. 1, 2, 5, and 9; 
paragraph 0065 - 0067; paragraph 0079 - 0080; paragraph 0092; where when copying 
through the synchronous transfer of data is performed, the data in sub-system 1 
constantly matches the data stored in sub-system 2. It is clear that the since data 
transfer to the first and second storage sub-systems is synchronous, that data transfer 
to the hard disks within storage sub-systems 1 and 2 (first storage area and third 
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storage area, respectively) is also synchronous being that the transferred data is stored 
therein). 

10. With respect to claim 3, Nakano and Wahl teach of all the limitations of the 
parent claims, as discussed supra. Nakano also teaches of wherein the first storage 
system requests, upon receiving from the host device a data write request to write data, 
the second storage system to write the data therein (FIG. 5; paragraph 0065 - 0066; 
where the host issues a data update instruction, write instruction, and the storage sub- 
system 1 receives the updated data from the host and transmits it to the storage sub- 
system 2 as a request to write the data), and 

notifies, after receiving a write response from the second storage system, the 
host device of a completion of the data write request (FIG. 5; paragraph 0065 - 0066; 
where after the data block has been written, the storage sub-system 2 notifies the 
storage sub-system 1 that the writing is complete via. a write-end status and the storage 
sub-system 1 subsequently notifies the host), 

wherein the first storage system writes in the first storage area the data sent from 
the host device (FIG. 5; paragraph 0065 - 0066; where the data block is received from 
the host by the storage sub-system 1 and a write-end is returned to the host signifying 
the completion of the writing. Since the storage sub-system 1 acknowledges that is 
wrote the data, it is obvious that it did write the data), and 

Nakano fails to specifically teach of (1) writes in the second storage area the data 
written in the first storage area and update information relating to the data written in the 
first storage area. However, Wahl teaches of writes in the second storage area the data 
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written in the first storage area and update information relating to the data written in the 
first storage area (FIG. 1; FIG. 3; column 9, lines 12-40; where whenever a call is 
made that will modify data on the local data device (the first storage area), a copy of 
that data is placed on both the local data device and the writelog device (the second 
storage area) and a metadata header for that data update (update information) is stored 
in the writelog device). 

11. With respect to claim 4, Nakano and Wahl teach of all the limitations of the 
parent claims, as discussed supra. Nakano fails to specifically teach of (1) wherein the 
first storage system generates, upon receiving from the host device the data write 
request, an update number that is used for identifying a data update order, and (2) 
includes the update number in the data write request that is sent to the second storage 
system, (3) wherein the update information written in the second storage area includes 
the update number. 

However, Wahl teaches of wherein the first storage system generates, upon 
receiving from the host device the data write request, an update number that is used for 
identifying a data update order (FIG. 1; FIG. 3; column 7, lines 18-21; column 9, lines 
12-40; where the device driver creates the metadata header for the data update after 
receiving a call to modify data on the data device. The header contains a global 
sequence number and a local sequence number which are used to ensure that the 
order of data entries in the writelog follows the sequence they are generated), and 

includes the update number in the data write request that is sent to the second 
storage system (FIG. 1 ; FIG. 3; FIG. 5; column 7, lines 18-21; column 9, lines 29 - 40; 
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column 10, lines 1 1 - 23; where the primary mirror daemon monitors the writelog device 
for data updates and sends them to the mirror device (the second storage system; 
sending data updates is the data write request for the mirror device) to be stored. The 
data updates contain a header for the updated data as created by the device driver that 
includes sequence numbers (update numbers). Therefore, the sequence numbers in 
the header are sent in a write request along with the updated data to the mirror device), 

wherein the update information written in the second storage area includes the 
update number (FIG. 1; FIG. 3; FIG. 5; column 7, lines 18-21; column 9, lines 12-40; 
column 10, lines 11 - 23; where the header (update information) containing the 
sequence numbers is stored in the writelog device (second storage area)). 

Nakano and Wahl are analogous arts as they are both in the same field of 
endeavor, remote data backup. It would have been obvious to one of ordinary skill in 
the art having the teachings of Nakano and Wahl at the time of the invention to include 
the primary and remote mirror daemons from Wahl in the data centers of Nakano to 
aide in controlling data transfer processes. The motivation for this would have been to 
allow for the system to operate over multiple different network configurations and be 
compatible with varieties of disk storage devices (Wahl column 2, line 66 - column 3, 
line 8). 

12. With respect to claim 5, Nakano and Wahl teach of all the limitations of the 
parent claims, as discussed supra. Nakano also teaches of wherein the second storage 
system sends, upon receiving from the first storage system the data write request, the 
write response to the first storage system (FIG. 5; paragraph 0065 - 0066; where the 
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updated data block (write instruction) is sent to the storage sub-system 2 (second 
storage system) from the storage sub-system 1 (first storage system). After writing the 
data in the storage sub-system 2 a write end is transmitted to the storage sub-system 1 
by the storage sub-system 2), 

writes in the third storage area the data sent from the first storage system (FIG. 
5; FIG. 2; paragraph 0065 - 0066; paragraph 0099 - 0104; where the data block is 
written in the one of the disk drives in storage sub-system 2 (third storage area) by the 
disk adaptor within the storage sub-system), and 

Nakano fails to specifically teach of (1) writes in the fourth storage area the data 
written in the third storage area, (2) update information relating to the data written in the 
third storage area. However, Wahl teaches of writes in the fourth storage area the data 
written in the third storage area (FIG. 1; FIG. 3; column 9, lines 12 - 40; where 
whenever a call is made that will modify data on the data device, a copy of that data is 
placed on both the local data device (third storage area) and the writelog device (fourth 
storage area)), 

update information relating to the data written in the third storage area (FIG. 1; 
FIG. 3; column 9, lines 12-40; where whenever a call is made that will modify data on 
the data device, a copy of that data is placed on both the local data device and the 
writelog device and a header (update information) for that data update is stored in the 
writelog device (fourth storage area)). 

13. With respect to claim 6, Nakano and Wahl teach of all the limitations of the 
parent claims, as discussed supra. Nakano fails to specifically teach of (1) wherein the 
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second storage system obtains an update number that is included in the data write 
request sent from the first storage system to be used for identifying a data update order, 
(2) wherein the update information written in the fourth storage area includes the update 
number obtained by the second storage system. 

However, Wahl teaches of wherein the second storage system obtains an update 
number that is included in the data write request sent from the first storage system to be 
used for identifying a data update order (FIG. 1; FIG. 3; FIG. 5; column 7, lines 18-21; 
column 9, lines 29 - 40; column 10, lines 11 - 23; where the primary mirror daemon 
monitors the writelog device for data updates and sends the data updates to the mirror 
device (the second storage system; the sending them is the data write request for the 
mirror device). The data updates are stored in the mirror device. The data updates 
contain a header for the updated data as created by the device driver. The headers 
include sequence numbers (update numbers). Therefore the mirror device has 
obtained the sequence numbers), 

wherein the update information written in the fourth storage area includes the 
update number obtained by the second storage system (FIG. 1; FIG. 3; FIG. 5; column 
9, lines 29 - 40; column 10, lines 11 - 23; where the data updates are sent to the 
mirror device (the second storage system, fourth storage area) and are stored in the 
mirror device. It is clear that the mirror device (fourth storage area) contains the 
updated data which gives the mirror device a duplicate of the data stored in the data 
device, as well as the header for the updated data. The header for the update as 
created by the device driver includes the sequence numbers (update numbers)). 
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14. With respect to claim 7, Nakano and Wahl teach of all the limitations of the 
parent claim, as discussed supra. Nakano also teaches of wherein data writing in the 
first storage area in the first storage system is performed asynchronously with data 
writing in the sixth storage area in the third storage system (FIG. 1, 2, 6, 9; paragraph 
0079, paragraph 0081; paragraph 0092; where data center 1 receives updated data 
from the host and data center 3 located at a remote location receives the updated data 
using the asynchronous remote copying technique. It is clear that the since data 
transfer to the first and third storage sub-systems is asynchronous, that data transfer to 
the hard disks within storage sub-systems 1 and 3 (first storage area and sixth storage 
area, respectively) is also asynchronous since the transferred data is stored therein). 

15. With respect to claim 8, Nakano and Wahl teach of all the limitation of the parent 
claims, as discussed supra. Nakano teaches of 

wherein the first storage system sends to the third storage system the data (FIG. 
1; FIG. 2; paragraph 0078 - 0081; where the updated data received by data center 1 
(first storage system) is transmitted to the storage sub-system of the remote data center 
which is data center 3 (third storage system)) and 

the third storage system writes in the fifth storage area the data (FIG. 1; FIG. 2; 
paragraph 0078 - 0081; paragraph 0099 - 0105; where the data received by data 
center 3 is temporarily stored in the cache and then written to one of the hard disks in 
storage sub-system 3, the fifth storage area) and 

Nakano fails to specifically teach of (1) the update information relating to the data 
written in the second storage area, and (2) the update information relating thereto sent 
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from the first storage system, and (3) writes in the sixth storage area data generated 
based on the data and the update information relating thereto written in the fifth storage 
area. However, Wahl teaches of the update information relating to the data written in 
the second storage area (FIG. 1; FIG. 3; FIG. 5; column 10, lines 11 - 24; where the 
primary mirror daemon sends data updates to the remote mirror device (third storage 
system, fifth storage area). The updates, taken from the writelog device (the second 
storage area within the first storage system), contain the metadata header, update 
information), and 

the update information relating thereto sent from the first storage system (FIG. 1; 
FIG. 3; FIG. 5; column 10, lines 11 - 24; where the remote mirror device sends an 
acknowledgement of receipt confirming that the data updates have been committed to 
the mirror device, via the remote mirror daemon. Therefore the header (update 
information) and updated data have been stored), and 

writes in the sixth storage area data generated based on the data and the update 
information relating thereto written in the fifth storage area (FIG. 1; FIG. 3; column 6, 
lines 41 - 57; column 7, lines 18-21; column 9, lines 12-40; the data stored in the 
sixth storage area is no different then the data stored in the fifth area. They are merely 
copies of each other. It is obvious to one of ordinary skill in the art having one set of 
data on a hard drive to create a copy of that data on another hard drive so that in the 
event of a failure, the second drive can be accessed for the data in place of the first 
drive (Wahl, column 1 , lines 44 - 50)). 
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16. With respect to claim 10, Nakano and Wahl teach of all the limitations of the 
parent claims, as discussed supra. Nakano fails to teach of (1) wherein the first storage 
system generates, upon receiving a data write request from the host device, an update 
number that is used for identifying a data update order, (2) wherein the update 
information written in the second storage area in the first storage system includes the 
update number generated by the first storage system. 

However, Wahl teaches of wherein the first storage system generates, upon 
receiving a data write request from the host device, an update number that is used for 
identifying a data update order (FIG. 1; FIG. 3; column 7, lines 18-21; column 9, lines 
12-40; where the device driver creates the metadata header for the updated data after 
receiving a call to modify data on the data device. The header contains a global 
sequence number and a local sequence number which are used to ensure that the 
order of data entries in the writelog follows the sequence they are generated), 

wherein the update information written in the second storage area in the first 
storage system includes the update number generated by the first storage system (FIG. 
1; FIG. 3; column 7, lines 18-21; column 9, lines 12-40; where the header (update 
information) containing the sequence numbers is stored in the writelog device (second 
storage are)). 

With respect to claim 1 1 , Nakano and Wahl teach of all the limitations of the 
parent claims, as discussed supra. Nakano fails to teach of (1) wherein the update 
information written in the fifth storage area in the third storage system includes an 
update number that is used for identifying a data order number. 
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However, Wahl teaches of wherein the update information written in the fifth 
storage area in the third storage system includes an update number that is used for 
identifying a data order number (column 7, lines 18-21; column 9, lines 12-40; 
column 10, lines 11 - 24; where the data updates stored in the mirror device (the fifth 
storage area in the third storage system) contain a header as a part of the data update 
entry. The header contains sequence numbers used to keep the data entries in order). 
17. With respect to claim 12, Nakano and Wahl teach of all the limitations of the 
parent claim, as discussed supra. Nakano fails to specifically teach of (1) wherein the 
first storage system includes a plurality of the first storage areas, (2) wherein the update 
information written in the second storage area is created for data that is written in the 
plurality of the first storage areas. 

However, Wahl teaches of wherein the first storage system includes a plurality of 
the first storage areas (FIG. 3; column 8, line 21 - column 9, line 11; column 12, lines 4 
- 8; where the QDS2 device, data storage unit, contains multiple disks associated with 
the writelog device, and where it is possible to have a plurality of local data devices (first 
storage areas) to share a writelog device), 

wherein the update information written in the second storage area is created for 
data that is written in the plurality of the first storage areas (FIG. 3; column 7, lines 18 - 
21 ; column 9, lines 12-40; where a header is created for the data update that is added 
to the writelog device and stored in the associated storage areas). 

Nakano and Wahl are analogous arts as they are both in the same field of 
endeavor, remote data backup. It would have been obvious to one of ordinary skill in 
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the art having the teachings of Nakano and Wahl at the time of the invention to reserve 
multiple hard drives in Nakano as is done in Wahl and assign them a specific writelog 
device to store updated data and a header corresponding to the data in the data hard 
drives as in Wahl. The motivation for this would have been to allow for the use of RAID 
technology in storing the data as an additional redundancy mentioned in column 1, lines 
27 - 34 of Wahl and hinted at, yet not explained in Nakano in the "Configuration of a 
Storage Sub-system" section, starting at paragraph 0096. 

18. With respect to claim 13, Nakano and Wahl teach of all the limitations of the 
parent claim, as discussed supra. Nakano fails to specifically teach of (1) wherein the 
second storage system includes a plurality of the third storage areas, (2) wherein the 
update information written in the fourth storage area is created for data that is written in 
the plurality of the third storage areas. 

However, Wahl teaches of wherein the second storage system includes a 
plurality of the third storage areas (FIG. 3; column 8, line 21 - column 9, line 11; column 
12, lines 4-8; where the QDS2 device, data storage unit, contains multiple disks 
associated with the writelog device, and where it is possible to have a plurality of data 
devices (third storage areas) to share a writelog device), 

wherein the update information written in the fourth storage area is created for 
data that is written in the plurality of the third storage areas (wherein the update 
information written in the second storage area is created for data that is written in the 
plurality of the first storage areas (FIG. 3; column 7, lines 18-21; column 9, lines 12 - 
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40; where a header is created for the data update that is added to the writelog device 
and stored in the associated storage areas). 

19. With respect to claim 14, Nakano and Wahl teach of all the limitations of the 
parent claim, as discussed supra. Nakano fails to specifically teach of (1) wherein the 
third storage system includes a plurality of the sixth storage areas, (2) wherein data that 
is written in the plurality of the sixth storage areas is generated based on data and 
update information relating to the data written in the fifth storage area. 

However, Wahl teaches of wherein the third storage system includes a plurality 
of the sixth storage areas (FIG. 3; column 8, line 21 - column 9, line 11; where the 
QDSO device, data storage unit, contains multiple writelog devices associated with the 
data disk), 

wherein data that is written in the plurality of the sixth storage areas is generated 
based on data and update information relating to the data written in the fifth storage 
area (FIG. 1; FIG. 3; column 6, lines 41 - 57; column 7, lines 18-21; column 9, lines 
12-40; the data stored in the sixth storage area is no different then the data stored in 
the fifth area. They are merely copies of each other. It is obvious to one of ordinary 
skill in the art having one set of data on a hard drive to create a copy of that data on 
another hard drive so that in the event of a failure, the second drive can be accessed for 
the data in place of the first drive (Wahl, column 1 , lines 44 - 50)). 

20. With respect to claim 15, Nakano and Wahl teach of all the limitations of the 
parent claim, as discussed supra. Nakano teaches of copying data from the hard drives 
in storage sub-system 1 (storage areas 1 and 2) to the hard drives of storage sub- 



Application/Control Number: 10/784,356 Page 19 

Art Unit: 2186 

systems 2 and 3 (storage areas 3, 4 and 5, 6 respectively), FIG. 1 - 2; paragraph 0061 
-0070; paragraph 0077 - 0081 ; paragraph 0099 - 1 07. 

Nakano fails to specifically teach of (1) wherein the update information written in 
the second storage area in the first storage system includes an update number that is 
generated by the first storage system to be used for identifying a data update order, (2) 
the update information written in the fourth storage area in the second storage system 
includes the update number included in the update information written in the second 
storage area, and (3) the update information written in the fifth storage area in the third 
storage system includes the update number included in the update information written in 
the second storage area. 

However, Wahl teaches of wherein the update information written in the second 
storage area in the first storage system includes an update number that is generated by 
the first storage system to be used for identifying a data update order (FIG. 1 - 3; 
column 7, lines 18-21; column 9, lines 12-40; where the device driver creates 
sequence numbers located in the metadata header with the updated data. The 
sequence numbers are used to ensure that the order of the data entries is proper. The 
header (update information) is then stored in the writelog device with the updated data), 

the update information written in the fourth storage area in the second storage 
system includes the update number included in the update information written in the 
second storage area (FIG. 1 - 3; column 7, lines 18 - 21; column 9, lines 12 - 40; 
where the header (update information) is stored in the writelog device with the updated 
data), and 
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the update information written in the fifth storage area in the third storage system 
includes the update number included in the update information written in the second 
storage area (FIG. 1 - 3; column 7, lines 18-21; column 9, lines 12-40; where the 
header (update information) is stored in the writelog device with the updated data). 

Nakano and Wahl are analogous arts as they are both in the same field of 
endeavor, remote data backup. Wahl teaches of storing sequence numbers in a header 
(update data) associated with the updated data in the writelog device. It would have 
been obvious to one of ordinary skill in the art having the teachings of Nakano and Wahl 
at the time of the invention to modify the multiple storage sub-systems of Nakano to 
include the datastar device driver of Wahl into each controller within each storage sub- 
system, set aside a hard drive or hard drives inside each of the storage sub-systems of 
Nakano to store writelog data that is associated with the updated data stored in 
corresponding hard disks, and include the processes of reading, and writing them as 
described in Wahl in with copying data between the storage sub-systems in Nakano. 
Thereby storing the sequence numbers, created by the device driver in storage 
subsystem 1, in storage areas 2, 4, and 5 along with the writelog information. The 
motivation for this would have been to ensure that the data stored in the hard drives set 
aside for data (versus hard drives for writelog information) can be brought up to date (by 
the writelog information) in the event to a system crash, Wahl column 3, line 45 - 
column 4, line 3. 

21. With respect to claim 16, Nakano teaches of a data processing system 
comprising: a first storage system that is connected to a first host device and sends and 
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receives data to and from the first host device (FIG. 5 FIG. 29; paragraph 0061; 
paragraphs 0065 - 0066 paragraph 0255; where the host 1 transmits an instruction 
(data) to storage sub-system 1 and storage sub-system 1 transmits a response back to 
host 1); 

a second storage system that is connected to a second host device and the first 
storage system and receives data from the first storage system (FIG. 1; FIG. 5; FIG. 29; 
paragraphs 0065 - 0066; paragraphs 0079; paragraph 0255; where the storage sub- 
system 2 (second storage system) is connected to a second host, and where the 
storage sub-system 2 exchanges data with storage sub-system 1 (first storage system) 
through synchronous transmission showing that they are connected to each other and 
that the second storage sub-system can receive data from the first); and 

a third storage system that is connected to the first storage system and receives 
data from the first storage system (FIG. 1; paragraph 0079; where the data center 3 
(third storage system) and the data center 1 (first storage system) can exchange data 
through an asynchronous remote copying technique. Therefore they are connected and 
data center 3 can receive data from the first), 

wherein the first storage system includes a first storage area that stores data 
sent from the first host device (FIG. 1; FIG. 2; paragraph 0100 - 0104; where data 
received from the host is temporarily stored in the cache and then transferred to the 
hard disk drive located in the storage sub-system 1 (first storage area)), and 

the second storage system includes a third storage area that stores data sent 
from the first storage system (FIG. 1; FIG. 2; paragraph 0100 - 0107; paragraph 0078 - 
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0080; where the storage sub-system 3 (third storage system) contains a channel 
adaptor for the exchange of data by a host or remote copy destination (second storage 
area), a cache memory used for temporarily storing the data exchanged, and a hard 
disk drive (fifth storage area) where the data temporarily stored in the cache is written. 
The data sent to the hard disk drive (fifth storage area) is from storage sub-system 1 
(first storage system) from an asynchronous transfer operation shown in FIG. 1), and 

the third storage system includes a fifth storage area that stores data read from 
the second storage area (FIG. 1; FIG. 2; paragraph 0100 - 0107; paragraph 0078 - 
0080; where the storage sub-system 2 (second storage system) contains a channel 
adaptor for the exchange of data by a host or remote copy destination (first storage 
system), a cache memory used for temporarily storing the data exchanged, and a hard 
disk drive (third storage area) where the data temporarily stored in the cache is written. 
The data sent to the hard disk drive (third storage area) is from storage sub-system 1 
(first storage system) from a synchronous transfer operation shown in FIG. 1). 

Nakano fails to specifically teach of (1) a second storage area that stores the 
data written in the first storage area and update information relating to the data written 
in the first storage area, (2) a fourth storage area that stores the data written in the third 
storage area and update information relating to the data written in the third storage 
area, and (3) update information relating to the data read from the second storage area, 
and (4) a sixth storage area that stores data that is generated based on the data written 
in the fifth storage area and the update information relating to the data written in the fifth 
storage area. 
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However, Wahl teaches of a second storage area that stores the data written in 
the first storage area and update information relating to the data written in the first 
storage area (FIG. 1; FIG. 3; column 6, lines 41 - 57; column 7, lines 18-21; column 9, 
lines 12-40; where a writelog device (second storage area) that is a hard drive that is 
associated with each local data device (first storage area) that stores the modified data 
put on the local device and a header (update information) that is related to that data), 

a fourth storage area that stores the data written in the third storage area and 
update information relating to the data written in the third storage area (FIG. 1; FIG. 3; 
column 6, lines 41 - 57; column 7, lines 18-21; column 9, lines 12 - 40; where a 
writelog device (fourth storage area) that is a hard drive that is associated with each 
local data device (third storage area) that stores the modified data put on the local 
device and a header (update information) that is related to that data), and 

update information relating to the data read from the second storage area (FIG. 
1; FIG. 3; column 6, lines 41 - 57; column 7, lines 18-21; column 9, lines 12 - 40; 
where a writelog device (fifth storage area) that is a hard drive stores the modified data 
put on the local device and a header (update data) related to that data), and 

a sixth storage area that stores data that is generated based on the data written 
in the fifth storage area and the update information relating to the data written in the fifth 
storage area (FIG. 1; FIG. 3; column 6, lines 41 - 57; column 7, lines 18-21; column 9, 
lines 12-40; the data stored in the sixth storage area is no different then the data 
stored in the fifth area. They are merely copies of each other. It is obvious to one of 
ordinary skill in the art having one set of data on a hard drive to create a copy of that 
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data on another hard drive so that in the event of a failure, the second drive can be 
accessed for the data in place of the first drive (Wahl, column 1 , lines 44 - 50)). 
22. With respect to claim 17, Nakano and Wahl teach of all the limitations of the 
parent claim, as discussed supra. Nakano teaches of copying data from the hard drives 
in storage sub-system 1 (storage areas 1 and 2) to the hard drives of storage sub- 
systems 2 and 3 (storage areas 3, 4 and 5, 6 respectively), FIG. 1 - 2; paragraph 0061 
-0070; paragraph 0077 - 0081 ; paragraph 0099 - 1 07. 

Nakano fails to specifically teach of (1) wherein the update information written in 
the second storage area in the first storage system includes an update number that is 
generated by the first storage system to be used for identifying a data update order, (2) 
the data update information written in the fourth storage area in the second storage 
system includes the update number included in the data update information written in 
the second storage area, (3) the data update information written in the fifth storage area 
in the third storage system includes the update number included in the data update 
information written in the second storage area. 

However, Wahl teaches of wherein the update information written in the second 
storage area in the first storage system includes an update number that is generated by 
the first storage system to be used for identifying a data update order (FIG. 1 - 3; 
column 7, lines 18-21; column 9, lines 12-40; where the device driver creates 
sequence numbers located in the metadata header with the updated data. The 
sequence numbers are used to ensure that the order of the data entries is proper. The 
header (update information) is stored in the writelog device with the updated data), 
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the data update information written in the fourth storage area in the second 
storage system includes the update number included in the data update information 
written in the second storage area (FIG. 1 - 3; column 7, lines 18-21; column 9, lines 
12-40; where the header (update information) is stored in the writelog device with the 
updated data), and 

the data update information written in the fifth storage area in the third storage 
system includes the update number included in the data update information written in 
the second storage area (FIG. 1 - 3; column 7, lines 18-21; column 9, lines 12 - 40; 
where the header (update information) is stored in the writelog device with the updated 
data). 

Nakano and Wahl are analogous arts as they are both in the same field of 
endeavor, remote data backup. Wahl teaches of storing sequence numbers in a header 
(update data) associated with the updated data in the writelog device. It would have 
been obvious to one of ordinary skill in the art having the teachings of Nakano and Wahl 
at the time of the invention to modify the multiple storage sub-systems of Nakano to 
include the datastar device driver of Wahl into each controller within each storage sub- 
system, set aside a hard drive or hard drives inside each of the storage sub-systems of 
Nakano to store writelog data that is associated with the updated data stored in 
corresponding hard disks, and include the processes of reading, and writing them as 
described in Wahl in with copying data between the storage sub-systems in Nakano. 
Thereby storing the sequence numbers, created by the device driver in storage 
subsystem 1, in storage areas 2, 4, and 5 along with the writelog information. The 
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motivation for this would have been to ensure that the data stored in the hard drives set 
aside for data (versus hard drives for writelog information) can be brought up to date (by 
the writelog information) in the event to a system crash, Wahl column 3, line 45 - 
column 4, line 3. 

23. With respect to claim 18, Nakano and Wahl teach of all the limitations of the 
parent claims, as discussed supra. Nakano also teaches of wherein, when the first 
storage system fails (FIG. 2; FIG. 8; paragraph 0170; where a blockage (failure) has 
occurred in the controller of the storage sub-system 1, which causes the copying 
process to cease), 

the third storage system sends to the second storage system latest update 
information relating to the update information written in the fifth storage area (FIG. 2-4, 
8; paragraph 0172 - 0177; where the controller of storage sub-system 3 compares the 
values in the bit map (bit map #5, i.e. update information in fifth storage area) with the 
values in the acknowledgement command. Based on those comparisons, the counter 
values are decremented of the corresponding block number in the bit map #5. The 
controller of storage sub-system 3 transmits the results of this (update information 
relating to the update information (bit map #5) in the fifth storage area) to the controller 
of the storage sub-system 2), and 

the second storage system judges, based on the latest update information sent 
from the third storage system and by using data written in the fourth storage area, as to 
whether data update for the fifth storage area in the third storage system is possible 
(FIG. 2 - 4, 8; paragraph 0177 - 0178; where the controller of storage sub-system 2 
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receives the response from the controller of storage sub-system 3, it can see in the bit 
map for storage sub-system 2 (bit map #4, i.e. update data stored in the fourth storage 
area), if the response indicates a decremented counter value. If so, it shows that the 
data is different between storage sub-systems 2 and 3, thus it is possible to update the 
data). 

24. With respect to claim 28, Nakano and Wahl teach of all the limitations of the 
parent claims, as discussed supra. Nakano also teaches of wherein, when the first 
storage system fails (FIG. 2; FIG. 8; paragraph 0170; where a blockage (failure) has 
occurred in the controller of the storage sub-system 1, which causes the copying 
process to cease), 

the third storage system sends to the second storage system latest update 
information relating to the update information written in the fifth storage area (FIG. 2-4, 
8; paragraph 0172 - 0177; where the controller of storage sub-system 3 compares the 
values in the bit map (bit map #5, i.e. update information in fifth storage area) with the 
values in the acknowledgement command. Based on those comparisons, the counter 
values are decremented of the corresponding block number in the bit map #5. The 
controller of storage sub-system 3 transmits the results of this (update information 
relating to the update information (bit map #5) in the fifth storage area) to the controller 
of the storage sub-system 2), and 

the second storage system judges, based on the latest update information sent 
from the third storage system and by using data written in the third storage area, as to 
whether data update for the fifth storage area in the third storage system is required 
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(FIG. 2 - 4, 8; paragraph 0177 - 0178; where the controller of storage sub-system 2 
receives the response from the controller of storage sub-system 3, it can see in the bit 
map for storage sub-system 2 (bit map #4, i.e. update data stored in the third storage 
area), if the response indicates a decremented counter value. If so, it shows that the 
data is different between storage sub-systems 2 and 3, thus it is required to update the 
data). 

25. With respect to claim 29, Nakano and Wahl teach of all the limitations of the 
parent claim, as discussed supra. Nakano also teaches of wherein when the first 
storage system fails (FIG. 2; FIG. 7, 8; paragraph 0170; where a blockage (failure) has 
occurred in the controller of the storage sub-system 1 (first storage system), which 
causes the copying process to cease), 

the second storage system controls to stop wiring data sent from the first storage 
system in the third storage area (FIG. 29; paragraph 0170; paragraph where copying 
using synchronous or asynchronous transfer is not continued, thus stopping the storage 
sub-system 2 (second storage system) from writing data), and 

to write data sent from the second host device in the third storage area (FIG. 25, 
29; paragraph 0255 - 0262; paragraph 0246; where the storage sub-system 2 (second 
storage system) becomes the primary system and its sub-host, sub-host 2, operates as 
a proxy. As the sub-host 2 takes the role of the primary host and the sub-system 2 
becomes the primary sub-system, sub-system 2 now receives data from sub-host 2 and 
stores it in one of its hard disks (third storage area) just as sub-system 1 did), and 
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the first storage system controls to stop wiring data sent from the first host device 
in the first storage area (FIG. 25, 29; paragraph 0255 - 0262; paragraph 0246; where 
the storage sub-system 2 and sub-host 2 assume the role of storage sub-system 1 and 
host 1 . Since sub-host 2 has taken over for host 1 , it is clear that sub-system 1 is no 
longer receiving data from host 1 and storing it in one of its hard disks (first storage 
area), and 

to write data sent from the second storage system in the first storage system 
(FIG. 25, 29; paragraph 0246 - 0247; paragraph 0255 - 0262; where when the storage 
sub-system 1 is recovered, all of the data in the storage sub-system 2 is copied to the 
storage sub-system 1). 

26. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakano 
and Wahl as applied to claim 8 above, and further in view of Kern et al., U.S. Patent No. 
5,734,818 (hereinafter Kern). 

27. With respect to claim 9, Nakano and Wahl teach of all the limitations of the 
parent claims, as discussed supra. Nakano and Wahl fail to teach of (1) wherein the 
third storage system controls to read at specified time intervals from the first storage 
system the data and the update information relating thereto written in the second 
storage area in the first storage system. 

However, Kern teaches of wherein the third storage system controls to read at 
specified time intervals from the first storage system the data and the update 
information relating thereto written in the second storage area in the first storage system 
(FIG. 4 - 6, 10, 11; column 10, line 54 - column 11, line 7; column 11, line 37-51; 
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column 12, line 37 - 67; column 15, lines 7 - 36; column 16, lines 17 - 27; where in 
step 1040 the primary data mover (PDM) reads the record set information captures (i.e. 
stored) in each primary storage controller (second storage area). A read record set is 
called by the PDM based on an interrupt set off of a predetermined time interval. The 
record set contains update specific information including the specific record (data) 
updates. The PDM transmits the journaled record sets to the secondary data mover 
(SDM) in step 1060. They are reassembled into their consistency groups to ensure the 
integrity of the data and then written to the secondary DASD (third storage system) in 
step 1160. Since the record sets are only received from the controllers at 
predetermined time intervals, the whole process occurs at those time intervals therefore 
the record updates and record set information is received/read by the secondary 
controllers (third storage system) at the same intervals). 

The combination of Nakano and Wahl, and Kern are analogous arts as they in 
the same field of endeavor, remote data backup. It would have been obvious to one of 
ordinary skill in the art having the teachings of Nakano, Wahl, and Kern at the time of 
the invention to incorporate the process of reading the record set data from the 
controllers at predetermined intervals, thusly grouping the data based on the intervals, 
from the data movers in Kern into the controllers in the combination of Nakano and 
Wahl. The motivation for this would have been to limit the number of input/output 
commands which would in turn allow the secondary DASDs to closer shadow (or mirror) 
the record updates at the primary site (Kern, column 16, lines 54 - 61). 
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Allowable Subject Matter 

28. Claims 19-27, and 30 - 40 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

29. The following is a statement of reasons for the indication of allowable subject 
matter: 

a. With respect to claim 19, the prior art (specifically, Nakano) teaches of the 
third storage system determines data that is not written in the fifth storage area 
and update information relating thereto based on the update information relating 
thereto written in the fourth storage area in the second system, but does not 
teach of the data stored in the fourth storage area, or determining data that is not 
written in the fifth storage area based off of the data in the fourth storage area as 
claim 19 does. 

b. With respect to claims 20 - 27, the prior art (specifically, Nakano) teaches 
of the third storage system controls to read from the second storage system data 
that is not written in the fifth storage area and update information relating thereto 
among the update information relating thereto written in the fourth storage area in 
the second storage system, but does not teach of the data stored in the fourth 
storage area, or reading from the data stored in the fourth storage area as claim 
20 does. 

c. With respect to claim 30 - 40, the prior art, (specifically, Nakano) fails to 
teach of the third storage system reads data from the fourth storage area in the 
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second storage system, and writes the data read from the fourth storage system 
as claim 30 does. Nakano teaches of reading the bit map (update information) 
from the fourth storage area, and reading the data from the third storage area, 
not the fourth storage area. 



Conclusion 

30. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

31. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael C. Krofcheck whose telephone number is 571- 
272-8193. The examiner can normally be reached on Monday - Friday. 

31. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on 571-272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

32. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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